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imx&i ] mo s f e T^y- hm^^it±(c^ 

^<b/&S&^- Ky Ky h i±E 

±Blf KyH:*Lt, 1 fll^ t*W«£ A 10 

^-r^>^>^< <b^>2(ia(7){f^ms^^rL > ±E»^Ky 

5x^^Uf^ $4xt ^^ -±E*^Ky ht 

±E««««oiBjiimnira*^»ftT* ftt^***^-? 

y 4r- K3I* tc X <0 ««MSfltt*±E**- K y h «rii L 

W»W^fiK5l2 0tf Ky hiSE^iJSix, 30 

Sr^SH-S $ it, 

fffli:, ^^»2^«;iFKy hE^J<b±E«fa«Sa:<Dr8I 

h&m<D*<nnffitefr<nmLftm&9t*>%^ tic 

[fi*JS4] MEMfftiid^ »*»*fle*fcli»/h 
ft9, COSZ^i^ K-> M:I«^ii^«»S#o8 
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3 o<pin^^cEtt^ts^^it^ 0 

-lc J: 0 , ttffifft»*s±E«*li;« * ±!5^^^m^m 

^wn*»icE*ww«*a3i«jg«: 0 

Ky vm<omm<ntt Ky hl:8irw< <h fc-otf> 

mi w<D*iofc«m«t±E 
±ia^ 1 oi^- Ky. h^jco^^tc/ag-r^a^ Ky h t 
a»^#»-e#ft^*«iif^-c***ixr43!?, 

±1531 1 <Off Ky hJUO^^tc&gi-^*^ VyVt 
Sit, *»^J*/J>#«**fctt«/jNi|fc*«:4rE?iJLfc 
*2<Of^Ky hWjWftaSiV :©S20tf Ky K 

y KJiJcDS^ Ky hfSK &tf_kl2!&2<£>a^ Ky H^i^ 

±e* 2 oiff«w£<om^fifl:ffifiafl:^jCjK h 

h^Jco-igofi:^ Ky hnm^m^5^«j-t l #ftv> 

±Em l Oif Ky K^JoSffi^^r, ±EfJ l <njk* 

J: 9 K±E«««ffi*cmflE£epAn ±E^ 1 

±E* 1 ©I^ hBW^t^lcjStitSIf K 
yHcRILfct»tt#^ «ft»b«r*cJ:0±EiHo 
f»««ffio^^^7DM^»i-5, £^fi#ftLft^::<t 

[W*^| 7] WEIB2(0««flffitt, MO S F E TO 

I*W^»»»ftKW] 
[000 lj 

^0. 3 nmSfiC0^-/^-^^^- < ;K0«^-«igH:iC 

[0002] 
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*<0»jBBaDXt$«wat*JCj:oT, ^Jx.li'1 0 nmJ^T 

w«^»**:M«!-C#-6J:5*ctts. 10 
[0 0 0 3] ftoT, «^-^ilfth^/l/pr«B*^^yU 

x-tf^ey >7 vco^EEC VDtcJ:5 S i fi^- Ky 
aa*<b»J«*«feJc:J:oT*ai-S^i:^T#5 (Ma 20 
t. Res. Soc. Symp. Proc. 4 5 2 (1 
997) 243, "Sel f -A s s emb 1 i n g 
Formation of Silicon Quan 
turn Dots by Low Pressure 
Chemical Vapor Depositio 
n ) 0 

[0004] z<D£it£ttmmmz£9»btizn : ¥- 
****** 5 a. z<D£otem*mi&m*. mm 
i-izm+iDmttEMamMztix^Zo mm 
b7>-i?x* tmatt s - 1 &*!mxh *> v ^ <r> * 5 * 

K:S^£;*xTV^5 (1 9 9 2¥, J. R. Tucker 
"Complementary Digital Logic Based on the "Coulo 
mb Blockade", J. Appl. Phys. , vol.72, No. 9, pp.4399 
-4413) o 

[0005] Lri>Lfcas&, ioj; ?temm*mm®96 
&®i-^<D®&mf£t>mm£frx\,^tz:i'txht) , m 

> * y Watt J ^«**lx, SfelctWSJi-cv***** ft 
[0 0 0 6] ir->5-C, MttflMMMO-olc* "o 



is*;i>s<*-><Dm&Lm*:7ii-rmmtLx i>^>^gg 
fca try h»T-s«sns twe*>9 , try h«a*/h* . 

[0 0 0 7] 1314 (A) ic^-f J: ptczio 

v*** («T* SET£l>?) ^^rt^Co («*. 
^5 00 aF) *tt*£-fcHi:fc|Ej»l;J: % tfJSB* — n >^ 

py^Ka«ia5*¥«»tt ofctf&Ji i66@ 

S2t (1 9 9 7) P. 100) ^^i-r tlcX*)^ 
-'3<Db>'*7l'&&lRlfi2<D'pm&. i"^^*>, SE 
T«4y - K 3 K**V^ft*-*y^>* £r:fr LTffiEV 
a, Vb^A^^ix^it^, Va, V b C0H U^/U^fc 
\*Ll"</l'<Dmfr&t>'£[CJ&C^ mi 4 (B) IC^-TJ: 
P^m^mJEVco coNprai#tt$r^ro wO£9*$H££ 

-ttrKj:^ xnor (m«k&)fcmfQ<D&7£y v-b&n 
»i-6*«T-»a®K^«iestLTv^ (1 9 9 8*, 

T. YAMANAKAi "A Stochastic Associative 
Memory Using Single-Electron Devices and Its Appl 
ication to Digit Pattern Association", in Ext. Ab 
s. of Int. Conf. on SolidState Devices and Materia 
Is. pp. 190-191, Hiroshima. Sept. 1998 ) 0 
[0008)115 l-^i-mm^S&iSlHj&te, _bSE S E 

T*mmvd d t co t<om\c 2 m^i^m 

hb*&m<n* (Co ) iz&fa-rz-ticx*) 

ft/SLfcxi^A-X* — >otf y h*tfe» (01 6£ 
JH) K*5t*T, Va $:tttfi!^tt^-<#x^^^> # ^-> 
cotTy bm^Et Vb«:ittfl!-t--<§^>?^/^^-^ 
cOfy h«JEiri-^>r t^XoX, tfy h^-ft (Va 
= Vb) LfcSET^m ^t^>^Co a»fc«8KV 
dd tC«^^«)LT. El 15 (B) -C^«t9iC^^v^ 

^#v>S<fc»?jS< *-V/<^*ttffiVco ^±#"t-5w<h»C 

wCO£ 7^«^tC<t^7 f ^^/UyN-^ — VCOb'y hit 
[0 0 0 9] *«^^<-Y^-Cti^$n6lHlKH 



5 (_bfE 1 9 9 8^ -*-*±jjffo % - 1 9 9 8^, 
M. Sa en| "A Stochastic Associative Memoryll 
sing Single-Electron Devices." IEICE Tramns. Elect 
ron.. vol. E81-C. No.l. pp. 30-35. 1998) 0 
[0010] 

o ^mm.^mim^n. mm^ ten x o Kmmfc t l t 

t Co comftVco >^ffiHc 

[0 0 1 1] *«f »S®&&K#<&CMOS» 

v >*■]#!&»-?*>*), fcoTL* 3. ft 

m^»3®l5l^TMi, ^E#OCMOSlHj«S^it«Lr»)f^ 

«*W»1"C1 0*° h£U:Ofi*Si«|5|K£ 

*VMS. Shimano, K. Masu, and 
K. Tsubouchi, " Re 1 iabi 1 ity 
of Single Electron Transi 
stor Circuits Based on Eb 
/No-Bit Error Rate Charact 
eristics" JPN. J. A p p 1 . Phy 
s. » vol. 38, pp. 403 — 405, 199 

9. ) . «ot* z(o£$&bmmt:*mrr&it*>\£ 

[0 0 13] SZK, Ky bmm\£*'St»#)\Zft&'tZ> 
[0 0 15] 
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is±jc, /K7)±# &(om&m<nwL'hm 

fc. ««SrA2r*-*4>fc< <t fcZooflWiliiJRitf, 
20 [0016] it .blBBtttt, *38iBo£-<Dflto8ic 

<fc*xtf, M/iMOS FET^- h^ffiOlLLU:, 

-tiaot, ^-^ftf Ky btr-bmmtnm-? 

40 [0 0 17] ^^fC«t^ff^S«ig«:|±. $F£L< 
[0 0 18] *«M*cj:S«*«i3a«5t«ctt % 8^t< 

[0019] *&w\zxzmm&mmikm±. «f*l< 
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9, z<n^^/is*c--f&m^M£tLtz.m&.!£tznyt^* 

[0 0 2 0] JLKSftli, *«Ww*H^«rictc 

* K7 M*BMS*L* if hKJ'Jcoif hlffllc 

TmMfiHsjBrt&tL. flMMtC&if K? hidJiJcOfSj 

tt**nr*j»), st- hKwo^wcttit-raif 

SB3*Jc7>mfii:#*i£r, if K*;/ hB?iJo*^lcttlE-r5i 
f h£*<L>i:LT, *«r«j«i-6J:5«c««m«^ 

[0 0 2 1 ] ±tem-<nmti.\z£tl& % MOSFETW 

a^rtT^ox. &sy£^£Mo s f eto ^m* 

^LT^Dtili-ri:ic:J:i9, #«tf me<0^1^1ir 
MOSFET(Cj:^^lt^^D ttft WWttJSSrfr* 
?:^ J "Ct6o fct, -®(DMOSFET±{Ct^ 

[0022] z<nm&s ^*«f SKAs«*C>Tffiv^» 30 

-oX*«;W*1Mfc0>if Ky Mc#»fc*;tfeix-Cfe 40 
fcJiVMDT, »3fctf>y VP??* lc£ settle* 9 MA 
[0 0 2 3j ; .*fc, ±B*-o«rit«cJ:*ttf; 

[0024] ±E*=<o«irtJc ( fcntf. »mas(7)ffi)± 

[0 0 2 5) «««Wc»ttLT, 

^««*tt£^MK«ffiS#asjEfc h so 



BEST AVAILABLE 



[0 0 2 6] 

^sg^t^cta^-ts. iai^t> # iKi2ii^<7) 

-cfc*. lii^^r, tim&Jlflti&ft: 1 o*i, mos 

FETl lcoy-hSfiil 2©I±l:»«SKfcl On 
mTb^O. 3 nm<Z>*:#£<D}t$:i@<7>if Ky hi 3 
ts #if KyH3i:l*W»ttt5J:5lc, if 
Ky h 1 3±ic»*j?nfc«it*l 4 =frtf Ky 

[00 2 7] ^ff K -/ hi 3 fi. y-hiil2 JC^ 

KtcfBSLTl^S. 2<bfc x «f KyM3lt 
h«ttl 2K*tLT, hy*;u»*S:MttV^ 
£ e MOS FETl 1 O^- h*ili, JtlSLfc 

[0028] ±tzm,mm,mi 4\l ia^o»^, iro 

if Ky H 3 i:±*^6*«lt« J: 5 It, zfv— h# 
IC«j5KS4xT*JO, #if Kyhl3t»lth^ 

[0 0 2 9] ±lBtim««l 5MU #if h 1 3CD 
Sl5a (Va) «&«JCift«i-6#BR^^ — 

x.e>tu^>^-cot»#«ffii 5 b (vi) wtu 

fcif h 1 3K»LT*itt^lcJ: 9**Utv^ 

*5Btt'<* — Vict 9«rtS*LTV^5^ 

0>A*«»a*«*0>if KyH 3 lc*aic#iL6>nT 
fc*vwrc, ifK3/hi30*#itlt«ttv Jt« 
««l 5tt*OEH^^-^d5*<Tt>, tfettif K 

[0 0 3 0] ro^plCLT, -*ttOif Ktxhl3 
" »<7><t««fli 1 5 a , 1 6Vt*l£s ET»ti 

[0 0 3 1 ] *«^(cJ:i««AM«ia«:i 0l*a±cD 
1115a, 15b IC itfti-^ # ZSSiDT is * /V/< f^r ^ 

OPY '"t^"-' . k. 



9 

tftnmm isa, 1 sbic, v a , vi <dki&u&&*§- 
tfm&m&rttzfrti. co comte 

VcoO±#<b/^t9, ^bCMOSFETWKK^H 

[0 0 3 2] C<D»£\ #SET^Sffii6T®V^»« 

Sr^JJBLT, m&±frt LT*7ty h««f<DlB»*r-C 

* fiTL^rJSrit * JRrt-r £ r t & X # 5 o 
[0 0 3 3] £e>«C % fflWHSi 5«^Ky McitJ 

*QSfl*i£#2 0l* s MOS FET 1 1 coy— Mil 2 

±IC^f££nfc=fflco8|-cDif h 2 1 a 

W»"fSJ:5lc. if Ky h#J2 UKiMtSh^m 
1 4 <b , 3- if K 5/ K JiJ 2 1 ^>W«oJ||- coif K 
y V 2 1 a ^»Lr*ttWH«l*vC,««5i- S 

LTcoif Ky h2 2£, 
SJvCt**. f*h Hi^Lfc«MR«.3a«|it*i OJcia 

[0 0 3 5] ±8Eif Ky h^j2 1 «t, S-^UcDif K 
y b 2 1 aBi; pjfcg 
OilWitKy h2 1 a £tft«8««2 2<Dfffl, tit 
^*^f- Kyh21a 1 4 fcomici*. « 

[0 0 3 6] W«««2 212. if Ky hM2 1 <7)pE]i& 

[0037] ®4ii, ^>f^/PD * u— 



(6) ^2 0 0 1 - 3 1 3 3 8 6 

10 

I^Mft ±R* + Co co^SjSIS^, ST- K y V 

■C, MOS FET 1 1 t LTJi x y-hW<10nmt 
-WiMO SFET £r*ijffl-*-£ £ £ o 

[0038] ztDx^>tj:mf&(omn^mmm»2o\z$s 

^Tli, -o©if Ky h 1 3^, -ftOtf Ky KM 
2 1. — *fO«*««2 2 H5(C^-t*^ffiIsIK 
;r£fcfc£ 0 IT, 6 9 i' > _t 

10 IBif Ky h^lJ2 logoff Ky h2 1 a (HI^CD 
»£\ *4l-cDSf Ky h 2 1 a) lc. If e y £®< 0 

• y/u« a . hy^/u^^tt, «f 

Sr^SSSf Ky h2 1 a tcflM*-*-* C ^ fc J: 0 - % fftt*> 
[0 0 3 9] if Ky h^j2 1 <D*MMfc\ £<blc 

-•y/uhWA. h>^/u^^^ijffltr, Sf?r^ 

20 Ktf Ky F2 1 atC^-T^Jt 3fCLTfc<fcV\, rco 
ffimc£K>. Sf Sr J: 5Cltt J:v\ 

[0040] r r x\ ffim<nmnm 2 2 <nmGL&*$ u 
v>^fd{i x ff en izftm-fZf—uisjjtfttfrictj: 
i6 (B) ^^-Tiz^t-, Sf ey 11, ^^CO 
30 »f Ky h 2 1 a X&mfc-fZ 0 ^tiizMVX, loo 
«^«fll2 2<£>®<£j6S^L< *V>»^tCtt, 06 (C) 

0 (C x 8f e y li, ^^if Ky h 2 1 a d» 
f>^ttT, (BTH^co^tOif Ky h2 1 a ? 
3\ £«^if Ky h 2 1 a ) (cgftLt, 
5 e -ixtcj:^ 8f ey ^^if Ky h 2 1 a Id 

^LV^S^SrW^-Sw t^t?#-5. IP^ S if K 
yh^J2 1fi. Ky h^J<!: LT»fdiW^3Sfti$r^m 

40 [004 1] ^COJ: 9iCLT. if Ky h^IJ2 1^C*5V^ 
T, HoOt»^fa«2 2<D«ffi{c«i:-C«f en 
i-Z>ZtlC±!) s lOtfey ^tf KyM3Ci^ 

^•f-J: b C if Ky h^J2 1 ^^cofR-oif Ky 
h 2 1 a JC«f en dSfe(ti-*4l*lCtt, if Ky h 1 
3<D«f ey II ^-nyO^Ctot^t^v/^C 
o lch>^/u-T5o -tt(c J: 9 , ««^flligflc2 0 

try htt&&WhWmtt&®ft (XOR) 5rH^-r 
5 ^ <b iztj; *) % 12 i off n&mmi&fr l 0 co*^t |B]« 
so tc, *c*rs<*s9Co ^aicLtf y h*ttMi£1Mfc<B 
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LTWcSf Ky h 1 3(C(i, gi^^LT^T 

T, ^t^^Co ic^KjLfcllf en $:It; 
0, «J«Mb*rfTft5. 10 
[0 0 4 2] H3(C^Lfc«««l31«igfl:2 0 IC*5^T 
f*. If Ky YW2 lOif»ft0>*-«>If Ky b 2 1 a 
lC*tf6|LT, If Ky h 1 3&mtbtlX\,*Z>t>*s 

If Ky hJiJ2 lOp^JIS^IS— ©If K 
sx h 2 l a Jc#LT, ^ix^4x#rfti-6J:5»c-o<ol 
f K^hl 3£^lt, t*0*Z©If h 2 1 a IC 
I8f en £:fc< J: o fcLTt>«fcv\, rco^-g-, ziocoS 
f M 3*5, -*R<Dlf Ky hJU2 1, 

[004 3] iOJ:5ft*MM£J:*Ltf, Biiat, I 20 
f Ky h^J2 1 M*5V>-C, — o<Dffl^mfil 2 2 omffitc 
*&CT«f en r t^X^O. :^fey * 

If KyM3l:t^fctfei ^i^^m-t-^^i:^ 
T#3o fiP*>, 0 8IOtH-£ pic, tf Vyb¥\2 1<D 
t^S-^If K^h2 1 aCSf eu dSffigLft^ 
S'&lchfc, fpJH^^-^Olf Ky M 3comf e R hi, 
^t^SZOff h 2 1 a WiitSffif en t 
co?,i\<n? — v ^fcftfi^X^XicVtis? Co 

»fiP*>»ttW»aSi<05^ (XNOR) «rHmi-6C<t 30 
l-ftfl, IsWUlc, **'<£'4'Co iSr^iifwUTtf y hit 

0, Co K/n 

5>^BB«cit:i:fc«*omf^»«*^ rtt,*MO 
SFETCO KWy««t LT^Otb-fw t^-C#5o 
[0 0 4 4] 0 9 7^0 1 3(1 *38WlcJ:atiM8*&3 
«iB*^JB = <0*IS»««r^LT^5. 09M:fcv>T, 

w«»«*at<*3 on H3jc^bfc«««ia«5a*2 

0<tlt«LT, if K.y h«2 1 t«*t5*ZWlf 
Kjy F2 1 a fc^tf 1 l«fc*i*r£#K, If Ky 
h 1 3t=lWlf h3 1 aHASIf K7 KM 40 
3 liCj;9J*/&U Sblclf KyhM2 10tA^J| 
-coif Ky h 2 1 aftttflflte (C 3) *) T— * 

Sr. If Kyh, If MR*>Ett&tfIf Ky hfc 

3 Oil® 1 0 (C^-r^^ic^oT^6o 

[oo45] z*>x ?temi$L<»mn&mmmt*3 oic* 

9,011 (A) St/Hi 2«c^1-J:5ic, If Ky h 
?>J2 1±ffc(CT, **T^»iK^>'->^/u^tt< , so 
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tta«Hii:»*»ctt % roj; pft^^v-ryupenicjio 

T, **(d{fcl-f *«f fl, «P*lcB*ofc**T»«Pi(| 
5 Kft*K fflidrolf Ky h 2 1 

a £T1£lH-£ 0 

[0 0 4 6] ~*UC*fLT, 2 2 <Z>«ffi 

tfJIftSfltelCtt. |gll 1 (B) d^-f <fc ?IC, If K 
y h^J2 1 <7>— « (B^<D»a\ ;&«) *>«l«{+ifia>tf 
^^->ir/M«*fts*fcfi<ft*>, t:i^fyy^ 
/H^t>{6< ftSOT, **lcffiB"T5«f *s*iBol 
f KyK2 1 a|C»»)U#5 0 J: 9 (C LT, Sfflf* 

2 2, 2 2<0«ffi^^EL^»^lCtt, tf«f Kyh 
^"JCD^^rCOlf Ky MdjftlU W«Sffi<Omffi^Sft 
S^tchfc, IWIf Ky h^J^(BJH^<0fi8»Olf 
Ky Mcffil-fSrttCfta. ftoT, 0 3tejj*U;fcW 

^$v^E«Bc*Cfc«»o«f^»«Six % ^4x£M 
OS FETO KW :^«8fc£ ItftUffltC ^"C# 
6o rcO»^ «m*&3ffi«iSft:3 OMu If Kyh«2 
l«ft©lf Ky h 2 1 aa»k«tf<**i*C£lcJ: 
9. JRl»btf**J«Lr«*»»»fl5«rtfft5rfcK:ft 

[004 7] #J;itf. Co W|?I«r 100a 

F, h^/Uj£R«:5MQiU, 1 0 6 #Sft^fffl 

^i"J:ptc, ^fi (3 0 OK) ^^oi^Tlil^igjEftXO 
R»^pjtg^ft6o M. rco^, Wff^«if»:3 
OliH^ftMffft^-e, J^«ftXOR»jf^^:H 
ftf>ftv^s, igS[Ol*BB^*3*t5¥ft&«{li:«r*a6*r 

MO S ft**o fcfcfigW&SfcfTft 9 w 

[oo48] _kmLitm&j&mz&\,*xi*, fitnnmn 
ate icjc cT^»t * mwiafr ^mf -c * ^tco^ 

&>^xt>£\,^zt\*Wbfrxhz> 0 

[0 0 4 9] 

OS FETCOy- h«ft±tC^J55c^ix^ 1 OnmJiS 
0. 3nm(7)t-^^^$COlf Ky h^$tf*«f 

iBj&tc* vftwmnt&mzftteox, t<D^mm^M 

OS F E Tco KW >mmt LX®*)mir-t\z£>) , 



(8) 
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**m^0KW«iatt*«rMOS F ETia«^lt 
flSOMOS FETHct^t^ h^* — ><7)^M®f+® 

[oo5o] ^o^picLt, ^mic 

[01] *«^^<ts««^3g*igflc<olB-^3IJ6^)B 

<a*w*«:**i-t>*>-c % (a) ttttnMmia, (b) 
®0-c&>s o 

[0 2] 01 <Dttm*iimmm#<o— #<om* nr« 

[0 3] **W^<fc5««toS«3»*o*-o||«|^ffi 
^^tt^-C, (a) »«MM««B. (B) fi« 
®0-?*>£ o 

[0 4] 0 3o«*«i3i«is«:jc:*5Jt5ft^ mmmn 
[05] m3<nm&&mmmft<Dm&&&'t&m\ai%-? 
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30 



(a) nwu&nyim, (b) n»r®iat^-5 0 

[0 8] 0 7(7)tS^^«^^(7)^^^-r^Ip]Kr' 
[0 9] «»ntcJ:^{R«fti9«xS*(0«tH<0||tt«ffi 

[010] m9<Dmnt&mmj&»*mTK.{tLT7jki-&te 
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